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(54) Title: FIREPROOF MATERIAL 



(57) Abstract 



The fireproof material consisting of the carrier and the material increasing its volume under the influence of temperature, 
having water glass in its composition and in which, according to this invention, the most advantageous carrier are the granules of 
foamed polystyrene or ground foamed polystyrene with the granules of 0,5 to 20 mm in the quantity of 85 to 94 per cent by vo- 
lume surrounded by the swelling agent in the quantity of 6 to 15 per cent by volume and consisting of water glass in the quantity 
of 65 to 85 per cent, advantageously colloidal silica in the quantity of 2 to 35 per cent, hydrophobizer in the quantity of 0.5 to 5 
per cent and the colouring mineral pigment in the quantity of 0.1 to 1.8 per cent and hiding inorganic pigment in the quantity of 
0.2 to 2 per cnt. The fireproof material can be used for filling the doors and fire walls, for filling niches and spaces in the con- 
structions with a special fire resistance, for shaping fire-proof plates, for building culverts, fire dams etc. 
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FIREPROOF MATERIAL 
Technical field 

The subject of the invention is fire-proof material desti- 
nated for filling the doors and fire-proof building 'walls, 
filling the niche room in the construction of special fire 
5 resistance, forming the fire-proof plates, building the 
culverts and fire .dama etc. 
State of technique 

The known fire-proof agents are chemical compounds serving 
mainly for making the flammable materials more fire-resi- 

10 stant so that they can meet the requirements for the non- 
inflammable materials* The fire-proof agents are the mix- 
tures of different chemical compounds appearing in the form 
of solutions, paints or varnishes . Depending on the kind of 
components contained therein they show fire-proof behaviour 

15 whose basis are physical or physical and chemical processes. 
There exist fire-proof agents which swell under the influ- 
ence of heat and form a foamy substance as well as the a- 
gents which melt under the influence of heat and cover the 
material in this way with a ti^ht coating, they secure it 

20 make it fire-proof from the inside because they penetrate 
deeply into the material. There exist also the fire-proof 
plates among which those made from keramsite and phenol coa- 
ted with glass mat show the best fire-resistance. Improve- 
ment of fire-resistance of many well known laminated ele- 

25 ments with polyurethane , phenol or polyester core has been 
achieved through introducing fibre glass into the core or 
by using inorganic middle layers between the inside and the 
metal layers. 

Prom the certifikate of the Polisch Institute of Building 
30 Technique Bo 601/86 which allows swelling silicate coatings 
to *e used in building engineering we know dam coatings con- * 
sisting of two layers. 

In this coatings it is pczsible to find the core consisting 
od the mixture of sodium and potassium silicates wish the 
35 addition of plstif icators , filling materials and porophors 
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where the carreer of the mixture is a non-woven made fros 
non -alcaline glass glued with synthetic resin. The outer 
layer of the coating is formed by a layer of transparent 
varnish put on the core from both sides. In the high tem- 
perature the barreer coatings are swelling and form a sli- 
ghtly porous foam with melting point above 900 degrees 
centigrade surrounded by a layer of carbonized varnish. 
The known barreer coatings, as soon as they are glued on 
the. surface of a flammable wood-like material such as chip- 
board, softboard, hardboard or aplywood, form a kind of fi- 
re protection. 

According to Polisch standart PN-64/B-02850 dealing *ith 
fire-protection states six classes of fire-resistance for 
building materials. 

1S - The fire-resistance is expressed in the time /in hours/ in 
which the building element, in the case of fire, can ful- 
fill the function required. In case of fire of a building, 
the doors are the elements of special importance. 
There exist fire-proof doors worked out by the Centre of 

20 Design and Development of Industrial Building "BISTIP" in 
warsaw, filled with isolating and fire-proof material, pro- 
duced in the version of 0,5 and 1 hour of fire-resistance. 
This kind of door has the certificate allowing to use it 
in building technology lo 33/88 issued by the Institute of 

25 3uilding Technique in Poland, however it cannot be used in 
housing. In order to fill the known fire-proof door, the 
basalt wool *ith density of 150 kg/m 5 is used. The layer 
of this v/ool 5 cm thich gives the fire-resistance of 0,5 
hour. 

30 Protection of a flammable material 7;ith the kncvn fire-proc 
agents does not mean that the material is made non -flaasiao 
but it only creates the conditions v/hich brake the processe 
related with burning. Moreover, surface protection with fi- 
re-proof aeents does not raise the class of f ire-resistance 

*5 of the element of the building. The effectiveness of pro- 
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tection of flammable materials with fire-proof agents 
known is differentiated and depends on the properties of 
protected materials* The same fire-proof agent put on two 
different materials can show up to be effective for one of 
them and not effective for the other* 
Disclosure of the invention 

The essence of this invention is to work out a recipe for 
fire-proof agent consisting of the carrier and the agent 
increasing its volume under the influence of temperature, 
having water-glass as its component, in which, according 
to the invention the most advantageous carrier are the gra- 
nules of foamed polystyrene with the granules of 0,5 up to 
20 mm in the quantity of 85 to % per cent by volume, sur- 
rounded by the swelling agent in the quantity of 6 to 15 
15 per cent by volume, consisting of water -glass in the quan 
tity of 65 to 85 per cent, advantageously colloidal silica 
in the quantity of 2 to 35 per cent, hydrophobizer in the 
quantity of 0,5 to 5 per cent and the colouring mineral 
pigment in the quantity of 0,1 to 1,8 per cent and hiding 
mineral pigment in the quantity of 0,2 to 2 per cent, 
tinder high temperature, the fire-proof material shows a 
great fire-resistance while the thicker its layer is the 
greater its fire-resistance. The swelling substance incre- 
ases its volume and the carrier from fomed polystyirene dis- 
25 appears when heating. The hollow room after the foamed po- 
lystyrene are being occupied by the swelling agent accoiw 
ding to the principle of implosion. In this way the ele- 
ment formed from fire-proof material changes its shape or 
volume only slightly. The appears a compact and strong 
structure while the proportion of the carrier and s*/el- 
ling agent carefully selected ensure the shape of fire ba- 
rreer to be kept. The components of the swelling agent ha- 
ve been chosen in such proportions that the swelling starts 
at the temperature of about 100 degrees centigrade, at the 
35 same time when the foamed polystyrene starts disappearing* 
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Principal use of the invention 

The subject of the invention has been presented bellow in 
the examples of its realization. 
Example I 

5 94 per cent of foamed polystyrene granules by volume, -ith 
the granules of 0,5 up to 10 mm have been prepared. 
Separately, in the mixer, swelling agent has been prepared 
in the quantity of 6 Per cent, by volume . 
The essential component of the swelling agent is soddiun: 

10 water-glass which, constitutes a solution of technical so- 
dium silicates with the formula E^O x Si0 2 x nEgO, in the 
form of a transparent liouid with alkaline reaction, in the 
quantity of 75 per cent and the colloidal silica with bulk 
density of 60 g/dcm 5 , the density of 2,2 g/cm 5 , specific 

* 5 surface of 300 up to 350m 2 /g and with the diameter of the 
particles of 15 up to 20 u in the quantity of 22 Per cent. 
The alkaline aqueous solution of sodium methyls iliconate 
was used in the quantity of 2 per cent as the hydrophobizer 
of the swelling agent. The task of the hydrophobizer is to 

20 bind the water in fche^system of water glass with colloidal 
silica. Additionaly, 0,5 Per cent of sodium alumino silicate 
has been introduced as the mineral pigment which is resis- 
tant to lyes as well as 0,7 Per cent of zinc oxide as the 
hiding pigment. 

25 All the components of the spelling agent in the abo^e per- 
centage were mixed in a mixer for about 15 minutes. 
As soon as the total homogeneity of the swelling agent is 
achieved, it is mixed with the previous!? prepared quantity 
of foamed polystyrene granules and through this mixing the 

3O granules are being surrounded by the swelling agent. 

The fire resistant door made from metal sheet are fill"* 
with such a material. Under the influence of high tempera- 
ture the sv.elling spent increases its dimensions and fills 
the empty space after the foamed polystyrene vrhich starts 

35 to disappear. The fire-proof material creates a compact 



WO 92/18584 



PCT/PL92/00002 



10 



structure with high mechanical resistance. The fire -sto- 
pping door, depending on the thickness of fire-proof ma- 
terial filling the door, has an increasing fire-resistance. 

Example II 

85 per cent of ground foamed polystyrene by volume with 
the granules of 0,5 up to 20 mm have been prepared. 
Separately, in the mixer, 15 Per cent of the swelling agent 
have been prepared. The swelling agent consist of 84 per 
cent of water glass /potassium/, 8 per cent of colloidal 
silica, 5 per cent of alkaline solution of sodium methylsi- 
liconate as a hydrophobizer, 1,6 Per cent of sodium alumi- 
nosilica as a pigment, 1,4 per cent of zinc oxide as a hi- 
ding pigment. 

After the full homogenization of the swelling agent it- is 
15 mixed with the foamed polystyrene ground previously and as 
soon as the foamed polystyrene is surrounded by the swel- 
ling agent, plates with 47 ma thickness have been produced 
from the material in the coatings from metal sheet. 
A fire stop has been made from these plates, which was tes- 
20 ted in the temperature increasing u? to 1100 degrees centi- 
grade. The plates showed fire-resistance amounting 65 minu- 
tes. 

Industrial application 

The fire-proof material, according to this invention, can 
2 ^ be used at the construction of light fire-walls, for fil- 
ling the fire-resistant doors, construction of fire dams 
and fire stopping walls in mining engineering, for filling 
of internal space of the constructions with special fire- 
resistance, and also for filling the empty space in the 
cars, and this filling is light and fully non-flamable. The 
small weight of fire-proof material allows to decrease the 
weight e.g. of fire resistant doors in comparison v;ith fi- 
re-proof doors known so far and in the sam~ way to decrea- 
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se the dimensions, weight and resistance of furniture, 
hinges etc. and to decrease the weight od th* door frames, 
what is of great importance at construcion of huge fire- 
resistant gates* 
5 in normal conditions, i.e. without high temperature, the 
fire-proof materials according to this invention shows 
a high heat insulation power allowing to use it in the 
doors of cold stores. 
10 !Chis fire-proof material has ro limitation in housing and 
at the construction of public buildings as far as the con- 
tact with food or living organism is concerned. It can be 
used everywhere because it is non toxic. 
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Patent claim 

The fire-proof material consisting of the carrier and the 
agent increasing its volume under the influence of tempe- 
rature $ having water-glass as its component is charakte- 
rized by the fact that the most advantageous carrier are 
5 the granules of foamed polystyrene with the granules of 
0,5 up to 20 mm in the quantity of 85 to 94 Per cent by 
volume, surrounded by the swelling agent in the quantity 
of 6 to 15 per cent by volume, consisting of water-glass 
in the -quantity of 65 to 85 Per cent, advantageously co - 
10 lloidal silica in the quantity of 2 to 55 per cent, hydro- 
phobizer in the quantity of 0,5 to 5 per cent and the co- 
louring mineral pigment in the quantity of 0,1 to 1,8 per 
cent and hiding mineral pigment in the quantity of 0,2 to 
2 per cent. 
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